2 \ (w ater) = 39-2, 2X (saponine) = 39'5, h (w ater) = 30-.5, h (saponine) = 20 ". T h u s alth o u g h th e capillary heig h ts differ considerably, th e tensions a t th e first m om ent are alm ost equal. In tin s case th en , as in th a t of soap, th ere is strong evidence th a t th e low ered tension is flip re su lt of the form ation of a pellicle.
. . . , , T hough n o t im m ediately connected w ith th e principal subject of this com m unication, it m ay be well here to record th a t I find saponine to have no effect inim ical to th e rebound a fte r m u tu al collision of jets ro ntaining it. The same m ay be said of gelatine, whose solutions fro th strongly.
On th e o th er hand, a very little soap or oleate usually renders such rebound im possible, b u t th is effect appears to depend upon undissolved greasy m atter.
A t least th e drops from a nearly v ertical fountain of clear solution of soap were found not to sca tte r * The rebound of jets is, however, a far m ore delicate te s t th an th a t of drops. A fountain of strong saponine differs in appear ance from one of w a te r; b u t th is effect is due ra th e r to th e su p er ficial viscosity, w hich retard s, or alto g eth er prevents, th e resolution 111T h^fa ilu re of rebound w hen jets or drops containing m ilk or u n dissolved soap come into collision has n o t been fu lly explained ; b u t i t is probably connected w ith th e disturbance w hich m ust aiise w len a particle of grease from th e in terio r reaches th e surface of one of th e liquid masses. p § __I Pave lately found th a t th e h ig h tension of recently formed surfaces of soapy w ater was deduced by A. D u p re ,f as long ago as 1869 from some experim ents upon th e vertical rise of fine jets. A lthough th is m ethod is less direct th a n th a t of th e p resen t paper, M. D upre m ust be considered, I th in k , to have m ade out his case. I t is rem arkable th a t so interesting an observation should not have attracted more attention.
III. " O n th e D e v e lo p m e n t o f th e C iliary o r M o to r O culi G a n g lio n ." B y J . C. E w a r t , M.D.
C o m m u n ic a te d b y P ro fe sso r M. Dr. J. C. Ewart. On Development of [Mar. 6, o r lenticular) ganglion. B y R em ak,* S chw albe,f M arshall, + and others, th e ganglion of the ophthalm icus profundus has been described as the ciliary ganglion, and this ganglion has frequently been regarded as the ganglion of th e m otor oculi nerve, and hence as homologous w ith the Gasserian and other cranial ganglia. The ciliary gano-lion having been shown by van W ijhe § to be quite distinct from" the ganglion of the ophthalm icus profundus, the old view of A rnold has been recently revived, and already van W ijhe, Hoffmann, || Onodi f Dohrn,** and B e a rd f f have indicated th a t they regard the ciliary ' as a sym pathetic ganglion. Hoffmann bases his belief on certain ob servations on th e developm ent of th e ciliary ganglion in reptiles, while Onodi has adopted th is view chiefly because in the higher vertebrates the ciliary ganglion receives a com m unicating branch from th e sym pathetic. B u t Beard, while considering the ciliary a sym pathetic ganglion, states th a t in sharks he has seen nothing in support of " th e mode of origin for the ciliary ganglion described by H offm ann," in reptiles.
H av in g exam ined th e cranial nerves of a num ber of Elasmobiancbs a t various stages of developm ent and grow th, I am now able to give an account of the ciliary ganglion and indicate its natu re and its relations to the m otor oculi and other cranial nerves. In this note, however, I shall only state th e m ore im portant results obtained, as th e subject will be fu lly dealt w ith in a fu rth e r con trib u tio n " On th e C ranial N erves of E lasm obranchs." In study ing the ciliary ganglion in Elasm obranchs I have been specially stru ck w ith its tendency to vary, not only in the same genus or species, but in the same individual. Of the num erous specimens examined, I have only once found the ganglion entirely absent (in an adult R aid 7 ctdiataX), while I have occasionally (in Acanthias) found two well developed ganglia on each side. Usually in sharks I found th e ganglion lying in connexion w ith the inferior branch of the motor oculi, while.in skates it was generally in contact w ith the ophthalm icus profundus, or lying m idway between the m otor oculi and the ganglion of the profundus. In form the ganglion varies extrem ely; rounded or conical in some cases, in others it was represented by two or three the Ciliary or Motor Ganglion.
groups of cells lying parallel to or in contact w ith the m otor oculi. In some cases ganglionic cells had w andered from th e ganglion a considerable distance along th e ciliary nerves tow ards the eyeball.
Although in sharks th e ciliary ganglion often lay in close contact w ith th e m otor oculi nerve, no ganglionic cells were ever found either in the tru n k of th a t nerve or on any of its branches. In skates th e ganglion was usually m ore in tim ately related w ith th e ophthalm icus profundus th an the oculo-motor. In all cases the ciliary ganglion had at least two roots, one from th e m otor oculi, and one or two from th e ophthalm icus profundus. In skates the profundus root always proceeded directly from th e profundus ganglion, and the p ro fundus ganglion was frequently found to be connected by a com m unicating branch w ith th e G asserian ganglion.
B oth in sharks and skates, in addition to the ciliary nerves from the ciliary ganglion there were ciliary nerves proceeding from th e g a n g lion and from th e tru n k of the profundus, and in some cases large ganglionic cells had w andered from the profundus ganglion along th e ciliary nerves ; occasionally a few large cells had m ig rated some d is tance along the m ain tru n k of th e profundus. In all cases th e m ajority of the cells of the ciliary ganglion were only about half th e size of the cells of the profundus ganglion.
In skate em bryos (E. batis) u nder two inches in len g th of th e ciliary ganglion was discovered, and in shark em bryos about ten inches in len g th th e ganglion was frequently represented by small groups of cells in th e vicinity of the inferior branch of the oculo motor nerve. In sharks the first steps in th e developm ent of the ganglion were not observed, b u t in skates it was possible to m ake out all the stages. The first indication of th e ganglion was in th e form of a slender outgrow th from the inferior b order of th e large ophthal micus profundus ganglion, which m et and blended w ith fibres from the descending branch of the m otor oculi. The outgrowth from the pro fundus ganglion was crowded w ith cells ; the fibres fro m the motor , like its root and tru n k , were absolutely destitute of cells. A t a some w hat later stage the cells had accum ulated a t the ju n ctio n of the o u t grow th from the profundus ganglion w ith the fibres from the m otor oculi. I t looked as if the blending of the two sets of fibres had formed a netw ork which resisted the fu rth e r m igration of the g an g lionic cells. In typical cases, at a still la te r stage, all th e ganglionic cells had left the outgrow th from the profundus ganglion to form a rounded mass from which the ciliary nerves took th eir origin. In some instances some of the fibres which connected the profundus ganglion with the Gasserian seemed to reach and end in the ciliary ganglion. I t thus appears th a t the ciliary ganglion stands in th e same relation to one of the cranial nerves (th e ophthalm icus pro-fundus) as the sym pathetic ganglia of the tru n k stand to the spinal nerves, and th a t the ciliary ganglion m ay henceforth he considered a sym pathetic ganglion.
F u rth e r investigations m ay show th a t the ganglia in connexion w ith the branches of the trigem inus (fifth) nerve may also be considered as belonging to the sym pathetic system. In conclusion, I m ay say th a t I have found the vestiges of the ophthal micus profundus ganglion in a five m onths hum an embryo lying under cover of th e inner portion of th e G asserian ganglion, and satisfied my self th a t the ophthalm icus profundus of the Elasm obranch is repre sented in man, as suggested by several w riters, by the so-called nasal branch of the ophthalm ic division of th e fifth. To, as fa r as possible, clear up the confusion th a t has arisen from m istaking the ophthal micus profundus nerve for a branch of the oculo-motor or of the trigem inus nerve, and the ganglion of the ophthalm icus profundus for th e ciliary ganglion, it m ight be well in future to speak of the profundus as th e oculo-nasal nerve and its ganglion as the oculo-nasal ganglion.
IV. " The Cranial Nerves of the Torpedo. (Preliminary Note.)" By J. C. E w a r t , M.D. Communicated by Professor M. F o s t e r , Sec. R.S. Received February 13, 1890.
The cranial nerves of the torpedo agree in their general arrange m ent w ith those of the skate.* The ophthalm icus profundus occu pies the usual position, but its ganglion lies in close contact w ith the Gasserian, and n o t on a level w ith the ciliary, ganglion. The trig e m inus has the usual distribution, for, notw ithstanding the statem ents in th e m ost recent text-books,f the trigem inus sends no branch to the electric organ. The facial complex includes the superficial ophthal mic, the buccal, and th e hyom andibular nerves, all of which have the same distribution as the corresponding nerves in th e s k a te ; b u t the hyom andibular includes or is accompanied by a large bundle of nerve fibres w hich supply th e anterior and inner portion of the electric organ. This large nerve cord (the first electric nerve) has hitherto alm ost invariably J been described as a branch of the trigem inus. W hen traced backw ards, it is found to spring from the anterior portion of the electric lobe. X Fritsch is the only author I am acquainted with who does not describe the first electric nerve as a branch of the trigeminus (' Untersuchungen fiber den feineren Bau des Fischgehirns,' Berlin, 1878) ; he, however, speaks of it as being contiguous to, and as disappearing along with, the nervus trigeminus.
